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Removal of Odor Gas Component Utilizing Plasma Chemical Reactions

Promoted by the Partial Discharge in a Ferroelectric Pellet Layer
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When an ac voltage is applied to a ferroelectric pellet layer, a stable partial discharge can
be formed inside the layer due to polarization of the ferroelectric pellet. Gas phase plasma
chemical reactions can be promoted by the partial discharge. Basic experiments were con-
ducted to remove odor gas component using the partial discharge. NH3 mixed with dry air
could be converted to NHsNO3s powders and HoO mists due to the plasma chemical reactions.
Pellets of catalizer for NOx deoxidation and for ozone reductions were layered after the ferro-
electric pellet layer to remove NOy and ozone produced by the partial discharge. Using this
test apparatus, removal performance for several typical odor gas component was experimen-

tally checked.
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Fig. 1 Experimental system.
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Fig. 3 Thepartial discharge inside the ferroelectric
pellet layer.

Applied ac voltage: 9kVeff
Frequency of the ac voltage: 60 Hz
Diameter of the layer: 40 mm
Thickness: 20 mm
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Fig. 4 The removal rate of NH3 against initial
concentration of NHs.

Applied ac voltage: 9kVeff
Frequency of the ac voltage: 60 Hz
Diameter of the layer: 40 mm
Thickness: 20 mm
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Initial concentration of NHj: 340 ppm
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Fig. 7 IR-Spectrum of white powder generated
inside AC-discharge apparatus.
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Fig. 10 Weight of removed NHs vs, electrical
energy input to unit mass of the gas (Dry
air and NHs mixture).

A Esibcll, SOEERETILENRDD. T
HAGHI L - THREENAE (LTI D EED
NLOT, BUERESREERD S &b SHOPIERE
THD.

b <Ly MERELREEOEAECEBH R
SREEORE

WS T A~ MBEF > LIRBERYYET S, =
7ou VAR, BREBEST L VRETEDLE
2 HNRBDT, FEICHEER Y KHT 50D, F
i NOx, O3 7 ARBKEAERBD DBRESDEL RS,
ThbOBEFEE LT, ERR, €474 MFC LD
WIS, MEEOFIHAE X bh b, —HC B,
T A TR B R B TS TH . L LIRER
FEB b, WES SRR I D =R AFRIT AL
Trbx bz LD, MEOFEEED, BEARY
DI EAT 5 = & AT X IR Il S B 2 KB
B ENTEThHL EELOIS. £ T, WHEERAES
Ly FFSRE e NO BERUETEARES X OF O A fEARE
LR AT EE T, FARKELERYREY 5D
7= NHs 3o ERPETE2TT - 7o

4.1 HWEERMORE

MW EA L » FTEEBEA KB KT 5 NO, NOy,
J 10 Os ORERHHIE Lic. FHREREL, KLR
FHOThSL. WHEBEL » PTIAE (BaTiOs, &=
4500, 3mmg¢) % 20mm FEHLX A, FOTIMICITE
wE (AC 9kVeff) #EIM L. KBTI 8W TH




WEEBAS Ly + TRBHOME T 7 A< & 5BEY AR AIOKIFIGE (FH - o - Tl - #2100 - KEF) 429 (73)

| I |
10
H
8
5
s
£
§ -
8 2
N
| 4 A
0 1000 2000

Gas flow rate (mil/min)

11 vy BHRECRT 5 REERY LR L iR s
DBYFR
Fig. 11 Concentration of NO, NOg, and Os gen-
erated by the partial discharge.
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Table 1 Outlet concentration of NO, NOg, Os.
(Room air 20°C, 60% RH)

vg. \ NOzppm  NO ppm Qs ppm
3.5 2.5 8
500 A
mil/min B 1 2 <0.1
5 <0.1 6.7
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mil/min B 2 1 <0.1
0.1 0.1 12
2000 4 < < !
mil/min B <0.1 <0.1 <0.1
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Fig. 12 Combination of the ferroelectric pellet layer and catalyzer.
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Table 2 Outlet concentration of NO, NOgz, Os.
(Room air 20°C, 60% RH)

vg \ NOz2ppm  NO ppm Os ppm
1200 5 <0.1 6.7
mil/min g <0.1 <0.1 <0.1

vg: Gas flow rate

A: The ferroelectric pellet layer only

B: Combination of the ferroelectric pellet layer and thke
catalyzer layers (thickness 18 mm) for NOz and Og
(thickness 10 mm) removal
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